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Indian Standard ( Reaffirmed 2000 > 

PREFERRED NUMBERS 

PART 3 GUIDE TO THE CHOICE OF SERIES OF PREFERRED NUMBERS 

AND OF SERIES CONTAINING MORE ROUNDED VALUES 

OF PREFERRED NUMBERS 

( Second Revision ) 



National Foreword 

This Indian Standard ( Part 3 ) (Second Revision) which is identical with ISO 497-1973 
'Guide to the choice of series of preferred numbers and o{ series containing more rounded values 
of preferred numbers' issued by the International Organization for Standardization ( ISO ) was 
adopted by the Indian Standards Institution on the recommendation of the Engineering Standards 
Sectional Committee and approved by the Mechanical Engineering Division Council. 

This standard IS : 1076 was originally published in 1957 and was intended: 

a) to give authoritative status to preferred numbers for application where appropriate, 

b) to provide readily accessible information on the number themselves for those who have 
occasion to use them, and 

c) to give guidance to the use of preferred numbers ( and of series of preferred numbers ). 
The standard was subsequently revised in 1967. The main object of first revision was to give 

guidance in the use of more rounded values and to set out the dangers and disadvantages of using 
them as compared with the advantages of using preferred numbers themselves. 

Second revision of the standard has been made to harmonize it with relevant ISO-standard 
and brought out in parts in line with ISO Standards. 

In the adopted standard certain terminology and conventions are not identical with those used 
in Indian Standards; attention is specially drawn to the following: 

Comma (,) has been used as decimal marker while in Indian Standards the current practice is 
to use full point (.) as the decimal marker. 

Wherever the words 'International Standard' appear, referring tolhis standard, they should 
be read as 'Indian Standard'. 
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1 SCOPE AND FIELD OF APPLICATION 

This Internationa! Standard completes ISO 17 by 
supplementary directives regarding the choice of series and 
the possible use of more rounded values as mentioned in 
section 7 of that International Standard : 

a) it gives the only more rounded values admissible, in 
the form of two series rounded to a greater or lesser 
degree; 

h) it states the conditions on which these more 
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using them; 

cj it gives rules by means of which any uncertainty in 
the choice between the preferred numbers and the 
various more rounded values can be avoided. 



when the functional characteristics, as well as the sizes of 
each of the various elements, are in a geometrical 
progression. 

3.1 Best progression 

Preferred numbers ensure the best progression from the 
point of view of regularity and the possibility of adapting 
them to new requirements for the creation of closer series 
by the insertion of intermediate vaiues. 

XV I Iniuarcol onnli^ikilitw 
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Preferred numbers offer the most logical means of 
uninterrupted coverage of the complete range of 
requirements in a given field (powers of motors, output of 
pumps, etc.). 



2 REFERENCES 

ISO 3, Preferred numbers Series of preferred numbers, 

ISO 17, Guide to the use of preferred numbers and of series 
of preferred numbers. 



3 ADVANTAGES OF ADHERING STRICTLY TO 
PREFERRED NUMBERS 

The advantages of using preferred numbers, set out in ISO 3 
and ISO 17, are recalled and amplified below. 

These advantages are obtained not merely in the 
standardization of various machine elements by themselves, 
but above all in the construction of complete machines 



3.3 Simplification of technical 
calculations 



and commercial 



Since the products and quotients of preferred numbers are 
by definition also preferred numbers, calculations, which 
should be made by using the logarithmic values or serial 
numbers and not the preferred numbers themselves, are 
considerably simplified, especially when the series of values 
(dimensions, list prices, etc.) are multiplied or divided in 
the same proportions 

3.4 Conversion into other systems of measurement 

Conversion into other systems' of measurement is greatly 
facilitated when the series of values in which the 
measurements are expressed compi ise preferred numbers 
and, at the same time, the conversion factors approximate 
to preferred numbers. 
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4 EXCEPTIONAL USE OF MORE ROUNDED VALUES 

4 1 In certain applications, imperative reasons prohibit the 
use of the preferred numbers themselves : 

a) because it is impossible or absurd to retain alt the 
significant figures, in particular when a whole number is 
necessary (for example 32 instead of 31,5 for the 
number of teeth in a gear); 

b) because, in the absence of any indication of 
tolerances, the number of significant figures gives the 
impression of a precision which is neither desired nor 
measurable (for example 1/30 instead of 1/31,5 second 
for time exposures for cameras or 224 for an output 
which in practice is verified at about 10 %). 

4.2 Further, during the transition period, it is possible that 
preferred numbers may not be accepted by certain branches 
of industry or by the general public, for reasons : 



a) of an economic nature (for example the wish to 
continue using existing tools and gauges in the factories); 

b) ot a psychological nature (tor example the wish to 
use values expressed in a more simple manner, especially 
when, in a given case, it may be difficult to write or say 
the number of figures contained in the preferred 
numbers themselves). 1 > 

4.3 The use of more rounded values may therefore be 
justified by imperative reasons (see 4.1), and these values 
should thus be used rather than dispensing altogether with 
the use of preferred numbers. 

On the other hand, the use of more rounded values should 
not be permitted for economic or psychological reasons 
(see 4,2); since these are subjective reasons and may not be 
the same everywhere, they could give rise to differing 
company or national standards, making wider national or 
international unification difficult. 2 * 



1 ) Also, in certain car.es where it is useful to have terms with additive properties, the use, which should remain exceptional, of more rounded 
values, such as those of the R" series, provides a solution to the problem, to a limited extent at least, for example 



3+4=7 



3,5 + 4,5 = 8 



3 + 5 = 8 



7 + 7= 14 



3 + 6=9 



etc. 



3 + 7= 10 



2) The use of exceptional values which are neither preferred numbers nor more rounded values —whether for the sake of alignment with 
existing standards which were not formulated in accordance with preferred numbers and have not yet been revised, or to maintain particular 
production processes for the sake cf interchangeabiiity, or to use existing tools and gauges — renders future standardization difficult both in the 
national and international fields and prevents the building of machines in series with geometrical scaling. 

As most ISO publications are based on preferred numbers, previously established national standards also using them will automatically 
correspond, but it will be more difficult to align those which include the more rounded values or values which are not related to preferred 
numbers. 

The introduction into standards of existing series of values which cannot be modified, such as physical constants, should not be regarded as an 
application of preferred numbers, even if these values are near to preferred numbers or more rounded values; these series may not possess aU the 
properties of preferred numbers, and their use may create difficulties, particularly in calculations sucti u* those envisaged in 3.4. The same 
applies to existing series of values which it is difficult to modify at present, such as gear modules. 
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5 RULE AND GENERAL TABLE 

RULE 

recalling and completing section 4 
of ISO 17 

5.1 In selecting a group of numerical values to meet the 
particular requirements of the application in question. 

1) choose the appropriate ratio in the order of the 
indices 

5-10-20-40 

2) choose the series having the appropriate precision of 
values (see Annex, clause A.1.1) and regularity of ratio 
(see Annex, clause A. 1.2), i.e : 

a) for preference, the R series of preferred numbers 
themselves;*** 

b) the R' series, known as the first rounding, if 
imperative reasons completely prohibit the use of 
preferred numbers; 

c) or the R" series, known as the second rounding, 
in the last resort.* 

5.2 In selecting a single value, for example for the 
establishment of a prototype, bear in mind that this value 
may subsequently have to be inserted in a series, the ratio 
of which will have to be assumed, and therefore proceed as 
in 5.1, choosing a preferred number or, failing this, a more 
rounded value. 



These R" series (values in brackets) and mosi particularly the 
value 1 ,5 should be avoided on account of the dangers explained in 
section 6. 

In exceptional cases, when a series without recession is 
necessary in this region for an application requiring a simple scaling 
of values unrelated to other data, and the preferred numbers 
themselves are not applicable, adopt the alternative of 1,15 for 1,18 
and 1,20 for 1,25 which gives, for the start of the series 

1 - 1,05 - 1,10 - 1,15 - 1,20 - 1,30 

*** In certain exceptional cases (for example for the manufacture 
of turbtne blades) when very great precision is necessary use the 
calculated values (column 6 of the table). 
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6 DANGERS OF USING MORE ROUNDED VALUES 

6.1 The presence in a series of a single more rounded value 
or of an exceptional value admitted by departing from the 
rule, and which will not be a preferred number, may make 
it impossible to transfer subsequently to a series with a 
smaller ratio. 

6.2 The scaling of series of more rounded values is not as 
good as that of preferred numbers series since, for some 
intervals, the irregularity may reach 2,94% in the R' series 
and even 5,61 % in the R" series (see values at the foot of 
columns in the table 1 )). 

6.3 The scaling of derived series may be even poorer than 
that of the corresponding R' or R" series, if two adjacent 
values have been rounded towards each other, for example 
one downwards and the other upwards; thus, for example 
for the R' 40/4 series (. . . 1,05 . . .) the irregularity 



between 1,32 and 1,7 reaches 1,26% + 2,51 % = 3,77% 
while the maximum irregularity of the original R' 40 series 
is only 2,94%; the fundamental principle of the regularity 
of preferred numbers series is thus destroyed. 

6.4 The degree of precision of more rounded values is not 
as great as that of preferred numbers. In fact, this lack of 
precision may reach 2,51 % for the values in the R' series 
and 5,36 % for those of the R" series. 

Further, because of this fact, more rounded values cannot 
be used for technical projects when calculating (see 
section 5 of ISO 17) with the aid of the serial numbers 
given in column 5 of the table.' 1 * 

6.5 National and international collaboration in 
standardization work is rendered much more difficult if, 
instead of using preferred numbers, different people choose 
different series of rounded values for the solution of the 
same problem. 2 * 



1 ) For example a difference of 5 % on the linear dimension entails a difference 

of more than 10% on the square Icross section and, consequently, strength of a bolt; cross section of a piston and, consequently, power of a 
motor), 

of more than 15 % on the cube (mass of part, bending of a shaft), 

of more than 20 % on the 4th power (rigidity of a spring), 

of more than 25 % on the 5th power (moment of inertia). 

2) See foot; >te 2) on page 2. 
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ANNEX 
PRECISION OF THE VALUES AND REGULARITY OF THE RATIO 



A.1 DEFINITION 

in order to understand the disadvantages and dangers of 
using the more rounded values and to adopt them only with 
full knowledge of the facts, it Is important first of a!! to 
consider what may be called the degree of precision in 
relation to the corresponding theoretical value 

— of the calculated values, 

— of the preferred numbers, 

— of the more rounded values, 

and the degree of regularity of the ratio of the 
corresponding series. 

A. 1.1 The degree of precision of a term, 11 in relation to 
the corresponding theoretical value, is characterized by the 
relationship, expressed as a percentage, 

— of the difference between the value in question and 
the theoretical value, 

— to this theoretical value. 

These relative differences are given for the preferred 
numbers in column 8 of the table in ISO 3 and are repeated 
in this International Standard in column 7 of the table. This 
table also gives the corresponding differences for the more 
rounded values in columns 8 to 10 

A. 1.2 The degree of regularity of the ratio of a series, at a 
given point,, is characterized by the deviation, expressed as a 
percentage, between the actual ratio at this point (relation 
between two adjacent terms) and the theoretical ratio. 2 ' 

These deviations, and therefore the degree of regularity of 
the ratio between two adjacent terms, can thus be obtained 
by simple algebraic subtraction of the differences given in 
columns 7 to 10 of the table, ignoring infinitesimal 
values. 3 ' 



The maximum irregularity of the ratio at various points in 
each of the R, R' and R" series is given at the foot of 
columns 1 to 4 of the table. 

A.2 PERMISSIBLE DEVIATIONS 

A.2.1 If consideration is given only to the condition that a 

rounded value shall remain closer to the corresponding 

theoretical value than to the adjacent theotetical values, 

this condition is expressed by a maximum permissible 

n — 
deviation which (if the ratio y/10 is not too great) is 

approximately equal in relative value to 




A.2. 2 At the limit, however, the relation between two 
successive numbers may thus become near to 1 (or twice 
the ratio), which is not permissible for the regularity of the 
series. 

A.3 ACTUAL DEVIATIONS OF THE CALCULATED 
•VALUES 

In ISO 3, the calculated values are given in column 7 of the 
table to five significant figures, which corresponds to a 
maximum deviation not exceeding 0,000 05 in absolute 
value, and to a relative difference of 0,004 8% in relation 
to the theoretical value. 

A.4 ACTUAL DEVIATIONS OF THE PREFERRED 
NUMBFRS 

A.4.1 In ISO 3, the preferred numbers are given to three 
significant figures, and the relative difference between them 
and the calculated values is shown in column 8 



1) For example for the preferred number 8,5, ignoring the difference between the calculated value and the theoretical value, the degree of 
precision is 

8.5- 8,414 

1 00 X — — = + 1 ,02 % 

8,414 

2) For example in the series R 40, taking the terms 1 ,60 and 1 ,70, this deviation is 

40 ._ 1.70 



V 



/10 



3} her example the terms 1 ,60 and 1 , /0 give approximately 



1,60 



r\ 



1,70 / 1.26--0,95\ 

1 ,059 3 11 + j ~ 1 ,C59 3(1 + 0,003 1 ) 

1,60 I 100 / 

The exact relation is 1,062 5, the exact deviation is 0,003 25 or 0,3 % to the nearest 7/10 000 (in this case) 
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A.4.2 This relative difference does not exceed 1,26%, 
whereas the absolute error is sometimes large; but it may be 
noted that ^he conventional roundings have been chosen in 
such a way that the regularity of the series, i.e. the 
relationship between two terms, remains very close to the 
theoretical ratio (maximum irregularity 1,15% in R 40). 



in frames). The regularity of the ratio of the R' and R" 
series is similarly poorer than that of the preferred numbers 
series; for example in R" 5, the maximum irregularity (see 
foot of columns 1 to 4 of the table) reaches 5,37 %, 
compared with 1,42% in R 5, while in R f 40 it reaches 
2,94 %, compared with 1,15 % in R 40. 



A.5 ACTUAL 
VALUES 



DEVIATIONS OF MORE ROUNDED 



A.5.1 The only more rounded values which may be used, 
and then only in exceptional cases, have been formulated to 
give only two significant figures, or even only one single 
significant figure, and to maintain the permissible degree of 
precision and of regularity in the series R' and R", for the 
constitution of which they are provided. 1 > 

A.5.2 Nevertheless, they differ from the theoretical values 
very much more than do the preferred numbers themselves 
(see columns 7 to 10 of the table — maximum differences 



A. 5.3 It should be noted that for certain terms a rounding 
which is allowable in R" 5 or R" 10 is not allowable in 
closer series. Thus, the value 1,5, differing by 5,36 % from 
its theoretical value, entails a deviation of 5,60% in the 
ratio between it and the succeeding term 2,0, a permissible 
deviation in R" 10, which has a ratio in the neighbourhood 
of 1,25 and maximum permissible deviation of 12,3 %, 
according to clause A. 2.1. But this value cannpt be retained 
in R" 20, which has a ratio in the neighbourhood of 1,12 
as it would result in a deviation of 6,58 % in relation to tin* 
succeeding term 1,8, and the maximum permissible 
deviation is 6,1 %. 



1) The value 1,2 provided in R' 40 in place of 1,18, deviates from the theoretical value by 4- 0,97 %, and it is thus almost as acceptable ;js 1 . \d 
which deviates by - 0,71 %; but, if the scaling is considered, the value 1,2 does not fit in well between 1,1 and 1,25, in fact, the de i >iatiot> irom 
the theoretical ratio 1,059 3, obtained from the algebraic difference of the differences in columns 7 and 8, as indicated " tn da-js n £ 1 2. is 
modified 

+ 0,S7 + 1 96 

between 1 ,2 and 1 ,1 by = + 2,93 % 

100 

-0,71 -0,97 

between 1,25 and 1,2 by --1,68% 

100 

The two consecutive ratios are thus 1,088 6 and 1,042 5, instead of 1,059 3 
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